This paper reviews the differences between two interpretations accounting for the poor test performance of high anxious students: (1) that anxiety interferes with retrieval of prior learning; or (2) that, due to study skills deficits, the initial acquisition by anxious students is less thorough than by those lower in anxiety. Research results dealing with both hypotheses are reviewed. It is concluded that these are complementary, rather than mutually exclusive, formulations. A hypothesis is advanced predicting that test anxiety debilitates performance by reducing the cognitive capacity available for task solution, and that study skills 0 facilitate learning by reducing the cognitive capacity demanded by different tasks. (Author) 1 *********************************************************************** Reproductions supplied by EDRS are the best that can be made from the original document.
that anxiety interferes with retrieval of prior learning, or 2) that, due to study skills deficits, the initial acquisition by anxious students is /less thorough than by those lower in anxiety. Research results dealing with both hypotheses are reviewed.
It The purpose of this paper is to review these alternative formulations, the research on which they are based, and to update a model to account for the effect of both Interference and deficit phenomena.
A model summarizing the effects of anxiety. on learning from instruction has ,been advanced (Tobias, , 1979 Interference by test anxiety has generally been explained by variations in the way students deploy their attention (Wine, 1971; Sarason, 1972 Wendell and Tobias (1983) , students learned course-relevant material from six video modules.
Pre and posttests were given after each module, and a summative posttest, using ill the items from each of the six module posttests, was administered six weeks later.
Two scores reflecting retrieval of previously acquired learning were calculated, one of these consisted of, items which students passed on pretest and posttest immediately after the module, yet failed on the'summative posttest administered later. Conceivably, the first index reflected more thorough mastery of the material since students had passed items on both pretest and module posttest, whereas the second index employed items failed only on pretest and passed on immediate posttest.
There were a number of difficulties in interpreting the Wendell and Tobias results.
The scores employed were based on changes from one assessment to the other, and such change scores have well known reliability problems (Thorndike, 1963; Cronbach & Furby, 1970) . Furthermore, there was some doubt as to whether the scores used actually tapped retrieval from long-term memory. Module posttests contained items covering content from all sections of the video modules.
Since an average of about 35 minutes was required to,view the modules before the test was administered even module posttests may have required retrieval from long term rather than working memory.
In a recently completed investigation (Tobias, 1984a ) the acquisition-retrieval distinction was examined directly in a study In order to assure that students mastered the material the first list was studied to a criterion of one perfect repetition. The latter index was significantly affected by worry and by the total. group of 'anxiety scales; the set of study' skills scales also had a marginally significant effect ( =.06) on, this variable.
In general, neither anxiety nor study skills affected any of the, acquisition indices in the list learhing study.
A clustering index, measuring the degree to which students recalled the stimulus list in clusters representing the categories to which they belonged, was not related to any of`t he anxiety or study skills scores. It was reasoned that the, absence of anxiety effects on acquisition was attributable to the fact that stress was induced only when students were asked to retrieve previously learned words. Prior research (Sarason, 1980) has indicated that the debilitating effects of anxiety occured mainly in a stressful evaluative situation.
We attempted to test this interpretation in a succeeding experiment (Tobias &.Sacks, 1984 All students in this experiment had also participated in a preceding-study (Tobias, 1984b) requiring two-sessions, totaling about 31/2 -)4 hours. Kirkland and Hollandsworth (1980) suggested that the deficit formulation should be invoked aean alternative to the interference*model. Analysii of the research in this area indicates that it is probably premature to view deficit or interference as alternative explanations; instead, perhaps both test anxiety and study skills contribute to decreased performance. It has been suggested (Tobias, in press) that a limited cognitive capacity. formulation provides a useful hypothesis to account for the effects of both anxiety and study skills. The cognitive representation of test anxiety must absorb some of students' information processing capacity, leaving a reduced portion for task solution.
In turn, lower capacity leads to less effective processing of input and, in terms of the anxiety model (Tobias, , 1979 shown in Figure  1 , ultimately reduced output or test performance.
High anxiety makes further demands on processing capacity by dividing the attention of test anxious students between task relevant and task irrelevant concerns (Sarason, in press; Zatz & Chassin, 1983 ).
As M. Eysenck (1982) suggested, the performance of high anxious people on one task can be compared to that of less anxious students working in a divided task paradigm where processing capacity is absorbed by demands of the main and subsidiary task. Perhaps the threat posed by the evaluative situation is cognitively analogous to the demands of a subsidiary task for students with high anxiety, since debilitating anxiety effects tend to disappear on tasks in which such stress is absent. In evaluative situations both the cognitive representation of anxiety and high anxious students' division of attention absorbs a larger proportion of cognitive capacity than is :the case-for those lower in am*iety:., leading to performance decrements. It' was also hypothesized (Tobias, in 'press) that effective .study skills may enable students to organize tasks' so that they require less cognitive capacity than needed ty those with poorer study skills.
It seems reasonable to expect that the availability of various strategies ought .to .enable students with good study skills to reduce the cognitive demands of tasks, thus improving performance.
Similarly, effective test taking strategies may also reducevthe cognitive capacity required by tests. The cognitive capacity formulation, then, suggests that test anxiety. and both study and test taking skills have inverse, though complementary effects.
That is, high.,test anxiety is expected to increase the demands made on cognitive capacity, whereas effective study or test taking skills are predicted to reduce the capacity demanded by tasks.
Therefore, optimal performance can be exppted of students with good study or test takifig skills and low test anxiety since such students have the greatest proportion of their cognitive capacity available to cope with task demands. Students with high test anxiety and low skills, on the other hand, are in a situation where both the task and test anxiety make maximum demands on available cognitive capacity, leaving less capacity for dealing A study by Paulman and Kennelly (1984) 
282-283).
The results are interpreted as indicating that "test anxiety is associated with an impairment in information-processing capacity that is apparently independeat of both ability and exam taking skill....Anxiety by itself seems to signal lower cognitive effectiveness when task demands are high" (p.285).
There are a number of advantages to interpreting deficit and interference effects in terms of cognitive capacity.
First, as indicated above, the effects of both types of variables are seen as complementary rather than as mutually exclusive, an interpretation in accord with much of the evidence at hand. Second, as indicated previously (Tobias,1979) it continues to suggest a fruitful area of 1 0 N 9 8 investigation using the aptitude treatment interaction paradigm , (Cronbach & Snow, 1977) Spielberger (1982) and M. Eysenck (1982) reviewed the evidence k4f interaction between anxiety and task difficulty. Eysenck (1982) reports "a total of 54 relevant experiments; in 30 cases, the interaction was non-significant but, in 22 the predicted interaction between anxiety and task difficulty was Ultimately, of course, the utility of each approach in stimulating research in instructionally relevant situations 'will be decisive in determining the usefulness of these approaches. it can clarify the types of cognitive processes impacted by anxiety,' and thus build a bridge between cognitive process research, and work on anxiety. Such clarification may also be important in gaining a better understanding of the relationship-of affect and cognition in general. Secohd, progress in this type of work holds the .eventual promise of prescribing student treatment programs aimed at specific cognitive processes with which the students need help.
It is hoped that such an aim will .be much more effective than the buckshot approach of assigning . students to global test anxiety reduction programs, or attempts to improve their study or test, taking skills. Model outPlining the effects of anxiety on learning from instruction (from Tobias, , 1979 
